Jak2 tyrosine kinase mediates angiotensin II-dependent inactivation of ERK2 via induction of mitogen-activated protein kinase phosphatase 1.
Previous work has shown that inhibition of Jak2 via the pharmacological compound AG490 blocks the angiotensin II (Ang II)-dependent activation of ERK2, thereby suggesting an essential role of Jak2 in ERK activation. However, recent studies have thrown into question the specificity of AG490 and therefore the role of Jak2 in ERK activation. To address this, we reconstituted an Ang II signaling system in a Jak2-/-cell line and measured the ability of Ang II to activate ERK2 in these cells. Controls for this study were the same cells expressing Jak2 via the addition of a Jak2 expression plasmid. In the cells expressing Jak2, Ang II induced a marked increase in ERK2 activity as measured by Western blot analysis and in vitro kinase assays. ERK2 activity returned to basal levels within 30 min. However, in the cells lacking Jak2, Ang II treatment resulted in ERK2 activation that did not return to basal levels until 120 min after ligand addition. Analysis of phosphatase gene expression revealed that Ang II induced mitogen-activated protein kinase phosphatase 1 (MKP-1) expression in cells expressing Jak2 but failed to induce MKP-1 expression in cells lacking Jak2. Therefore, our results suggest that Jak2 is not required for Ang II-induced ERK2 activation. Rather Jak2 is required for Ang II-induced ERK2 inactivation via induction of MKP-1 gene expression.